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45 8 Messrs. Cowell and Crommelin , Perturbations of lxviii. 6, 

especially as the effect of the Variation both on the distance and the 
velocity must be considerable. The sidereal period is probably 
between three and four years, the synodic period being about one 
year shorter if the motion be retrograde. 

The mean distance of satellite VTI from Jupiter is 0*0785, so 
that the value of the distance found for the new body is about three 
times as great. 


Table giving approximate values of the perturbations of Halley's 

Comet by Jupiter and Saturn in the first and fourth quadrants 

of the orbit. By P. H. Cowell, M.A., F.R.S., and A. C. D. 

Crommelin, B.A. 

A sufficient number of revolutions of the comet have now been' 
computed to enable the perturbations to be tabulated as functions of 
g\ the mean auomaly of the disturbing planet at the adjacent 
perihelion passage. The formula for determining g' was given in 
M.N. , lxviii. 3, p., 177. The table is not intended to supersede 
calculation, but it serves— 

(1) To form a good first approximation to the date of any 

perihelion passage, as a preliminary to more exact cal¬ 
culation. 

(2) To detect any serious errors of calculation. 

(3) To readily correct computations made with an erroneous 

assumed date of perihelion, by means of the rate of 
change of the tabular quantities. 
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Apr* 1908. Bailey's Comet by Jupiter and Saturn . 



Jupiter, 

1st quad. 

Jupiter, 4th quad. 

Saturn, iat quad. 


Saturn, 4th quad. 
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To \d( in the first quadrant must be added the corresponding value of 
Jcte x period in days. 

The argument g' is the value of the planet’s mean anomaly at the preceding 
perihelion passage for the first quadrant, at the following passage 
for the fourth quadrant. 
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Note on the condition for the passage of the Earth through , the 
plane of Saturn’s Ring . By H. H. Turner, D.Sc., F.B.S., 
Savilian Professor. 

i. The interesting observations made recently on the ring seen 
edgewise have brought several inquiries as to the recurrence of this 
beautiful phenomenon; and the following note, originally made 
some years ago in consequence of an inquiry from Mr. C. T. 
Whibmell, may be of use to others. The late Mr. R. A. Proctor 
gives in his book Saturn and his System a general account of the 
maimer in Which the Earth may pass through the plane of the ring, 
either once or three times, at each favourable opportunity. The 
present note gives the explanation in more compact form. 



2, Let H be the Sun (fig. i), EGF, ABDC, the orbits of the 
Earth and Saturn, supposed circular and in one plane. Let BD 
and AC be two tangents to the Earth’s orbit parallel to the plane 
of Saturn’s ring. Then if S be Saturn and E the Earth at a time 
of passage through the ring, ES must be parallel to BD or AC. 
Hence Saturn must be either in the portion AB or DC of his orbit. 
Since his orbit is ten times the size of the Earth’s, these favourable 
opportunities are confined to limited periods which recur at long 
intervals. AB is about of the semi-orbit, and is described in 
about a year, so that the Earth meanwhile makes a complete revolu¬ 
tion. If, when Saturn is near A, the Earth is near F, then there 
may be three passages through the ring. 

3. To find the condition in exact terms, take HX parallel to 
AC orBD as axis of x.< Let the radius of the Earth’s orbit be unity, 
and that of Saturn’s orbit n 2 . The co-ordinates of the Earth may 
be written 

x x = cos t , y 1 = sin t, 
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